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this issue, Kobayashi et al. present a study 
on their role during acute kidney injury. 
Acute renal injury led to overexpression 
of Notch-2, Delta-1, and Hes-1. Delta-1 
cleaved Notch-2 and Hes-1, an action that 
was localized in the proximal tubule. Since 
in vitro studies showed that the Notch/
Delta system stimulated proliferation of 
cells in culture, the authors propose that 
it is involved in the proliferation of renal 
tubular cells that accompanies recovery 
from acute kidney injury. See page 1240.
Long-term outcome  
of CKD
How fast does chronic kidney disease 
(CKD) progress to end-stage renal dis-
ease (ESRD)? Although the answer to 
this question should be well known, the 
populations that have been studied are 
heterogeneous. Because of the increasing 
incidence of diabetes mellitus in these 
populations, the ﬁndings have been “con-
taminated” by rapid rates of disease pro-
gression. Menon et al. attempt to deﬁne 
the rate of progression to ESRD in nondi-
abetic patients with CKD. The authors 
used data from the Modiﬁcation of Diet 
in Renal Disease study, which examined 
the eﬀects of strict blood pressure control 
The Notch/Delta 
system in acute  
kidney injury
One of the major developmental path-
ways, the Notch/Delta system has recently 
attracted much attention for its involve-
ment in kidney development and adult 
life. This system is likely involved in deter-
mining the segmentation of the nephron. 
Notch is a receptor that binds to Delta, 
its ligand, usually located in other cells. 
Four mammalian Notch genes and two 
ligands exist. After binding, the Notch 
intracellular domain is proteolyzed by 
a membrane-associated protease. The 
clipped intracellular domain then dif-
fuses into the nucleus, where it activates 
transcription using a number of transcrip-
tion factors, such as Hey and Hes. What 
role could these genes play in adult life? In 
and dietary protein restriction on the pro-
gression of kidney disease. In patients who 
had no diabetes and early kidney failure, 
ESRD was the most frequent outcome. 
However, in a subgroup of patients older 
than 65 years, death was as frequent an 
outcome as ESRD. These ﬁndings empha-
size the importance of therapies that delay 
the onset of ESRD. See page 1310.
Mortality of patients 
with secondary 
hyperparathyroidism
Secondary hyperparathyroidism is a com-
mon consequence of chronic renal failure. 
Abundant experimental evidence exists 
that the parathyroid hormone (PTH) is 
responsible for many of the anomalies 
seen in uremia. Kovesdy et al. now show 
that CKD is signiﬁcantly associated with 
mortality in patients with elevated PTH 
levels and not yet on dialysis. Similar cor-
relations were found between CKD and 
ESRD in the same group of patients. The 
question remains whether high PTH lev-
els, which often lead to high calcium or 
inorganic phosphate levels in the plasma, 
are toxic or reﬂect some other parameter 
of the uremic syndrome to be determined. 
See page 1296.
